Perinatal period may pose a great challenge for the clinical management and treatment of psychiatric disorders in women. In fact, several mental illnesses can arise during pregnancy and/or following childbirth. Suicide has been considered a relatively rare event during the perinatal period. However, in some mental disorders (i.e., postpartum depression, bipolar disorder, postpartum psychosis, etc.) have been reported a higher risk of suicidal ideation, suicide attempt, or suicide. Therefore, a complete screening of mothers' mental health should also take into account thoughts of suicide and thoughts about harming infants as well. Clinicians should carefully monitor and early identify related clinical manifestations, potential risk factors, and alarm symptoms related to suicide. The present paper aims at providing a focused review about epidemiological data, risk factors, and an overview about the main clinical correlates associated with the suicidal behavior during the pregnancy and postpartum period. Practical recommendations have been provided as well.
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Keywords: suicide, suicidal ideation, suicide attempt, pregnancy, perinatal period, puerperium, postpartum inTRODUCTiOn Suicide was worldwide ranked as the 14th leading cause of mortality and morbidity, and it is expected to increase by 50%, becoming the 12th leading cause of mortality by year 2030 (1). Suicide represents a major public health problem, with more than 1,000,000 suicides worldwide (2) . A preexisting vulnerability, such as a family history of suicide, impulsivity, and previous and/or current psychiatric diagnoses, may be precipitating risk factors for suicidal ideation (SI) and behavior (3, 4) . Specifically, major depressive disorder (MDD) and other affective disorders may represent strong risk factors for suicide (2) . Furthermore, SI and a history of personal suicidal behavior are among the most salient shortand long-term risk factors for suicide (2) . The National Institute of Mental Health (NIMH) Developing Centers for Intervention and Prevention of Suicide defined the SI as the wish to die, thoughts of killing oneself, and the intent to kill oneself (5) . Thoughts of killing oneself are thoughts, beliefs, images, voices, or other cognitions about intentionally ending one's own life (suicide) and may include the intent to act on such thoughts (2) . SI or thoughts may be often associated with suicide attempts and completions (6, 7) .
The identification of SI and behavior, as well as high-risk individuals, requires an adequate suicide screening assessment (2), particularly during the perinatal period. Generally, peripartum (including conception, pregnancy, and postpartum) may be a period of considerable vulnerability to MDD and affective disorders as well as it is frequently associated with the onset and/ or recrudescence of a psychiatric illness (8, 9) . Overall, approximately 10-15% of newly delivered women experience a major depressive episode; while around 50% of women with a previous mood disorder and 70% with a family history of postpartum psychosis will develop a relapse and/recrudescence following a subsequent delivery (10) .
Although suicides and suicidal attempts occur at a lower rate during pregnancy and the postpartum period than in general population (10) , the prevalence of SI or thoughts ranges from 5 to 14% (9, 11, 12) and, sometimes, it may result in a suicide attempts and completions (6, 11) . In fact, perinatal suicidality, which comprises completed suicides, suicide attempts, SI, and thoughts of self-harm, is nowadays considered one of the leading causes of maternal mortality in the first 12 months postpartum (11, (13) (14) (15) . Furthermore, it has been documented that women reporting SI and thoughts during pregnancy or during the postpartum period had higher odds for developing postpartum depression (16, 17) .
The increasing need of a careful assessment and screening of pregnant and nursing women's mental health should also take into account SI, thoughts of suicide, and thoughts about harming infants as well. Clinicians should carefully monitor and early identify related clinical manifestations, potential risk factors, and alarm symptoms related to suicide. Therefore, the present paper aims at providing a focused review about epidemiological data, risk and protective factors, and an overview about the main clinical correlates associated with the suicidal behavior during the pregnancy and postpartum period.
MATeRiALS AnD MeTHODS
The present review was carried out in accordance to the methods recommended by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (18 March 20, 2015 were included. In addition, further studies were retrieved from reference listing of relevant articles and consultation with experts in the field and or manual search. Identified studies were independently reviewed for eligibility by two authors (Laura Orsolini and Alessandro Valchera) in a two-step based process; a first screening was performed based on title and abstract, while full texts were retrieved for the second screening. At both stages, disagreements by reviewers were resolved by consensus. Data were extracted by two authors (Laura Orsolini and Alessandro Valchera) and supervised by a third author (Cesario Bellantuono) using an ad hoc developed data extraction spreadsheet. With the initial set of keywords, 1,567 studies were identified. Of these, 219 were excluded because they were not in English, 1,219 were excluded because they were either duplicated or not consistent with the aims of the review. Of these remaining, 129 were relevant studies. Data were then analyzed according to the epidemiology, risk factors, and clinical correlates.
ReSULTS epidemiology
A recent 15-year (1997-2012) retrospective study, from the UK National Confidential Inquiry that evaluated all suicides by people who had been in contact with psychiatric services, compared suicides among perinatal and non-perinatal women. Findings reported a suicide in perinatal period in 2% of women aged 16-50 years and in 4% among women aged 20-35 years (19) . A register-based cohort Danish study reported, among women with severe postpartum psychiatric disorders, a suicide risk drastically increased when compared with mother with no psychiatric history, by suggesting a strong correlation between perinatal suicidality and psychiatric conditions (20) . A retrospective cohort study carried out on perinatal women at 24-28 weeks of gestation and 6 weeks postpartum reported an SI in 3.8% of the women screened with the Edinburgh Postnatal Depression Scale (EPDS), with only 1.1% with a high risk for suicide (i.e., with plan, intent, and access to suicidal means) (21) . A register-based Swedish study reported a maternal suicide ratio of 3.7 per 100,000 live births for the period 1980-2007, being higher among women born in low-income countries (22) . An audit cohort study evaluated 225 women afferent to a UK perinatal mental health team over a 12-month period. Suicide attempts occurred among women with a previous postpartum depression in 24-49% (10) . A prospective study evaluating thoughts of self-harm and SI during the postpartum period among women with mood disorders reported thoughts of self-harm and SI, respectively, in 16.97 and 6.16% of the sample, during the 1-year postpartum period (23) . A US community-based study reported a 14-day prevalence of antenatal SI of 2.7% (24) . Findings from period, depending on the assessment tools (25) . Women who had major or minor depressive episode during pregnancy showed a prevalence of suicidality of 26.4 and 34.1%, while it was 18.4-30.6% during the postpartum period (25) . A prospective cohort study evaluated the prevalence of SI as measured by the EPDS in a primary care population of women at 6-8 weeks postpartum screened for postnatal depressive symptoms. The authors reported that 4% of women in the community had SI occurring sometimes or quite often, while 9% reported any SI (26) . Suicide attempts appear to be more frequent in the 1st and 12th months after delivery (27) . Furthermore, according to the NSW Australian Department of Health evaluating a 6-year time period, 73% of suicides by women within 1 year of birth were conducted by violent means (i.e., jumping from high place, lying in front of moving objects, gunshot, strangulation, and suffocation) (14, 22) .
Risk Factors
Suicides in the perinatal period appear to be more likely occurring among women who are less likely to be receiving any active treatment at the time of death, younger maternal age, unpartnered relationship status, unplanned pregnancy, non-Caucasian race, with shorter illness duration, preexisting, and/or current psychiatric diagnosis (9, 19, 21, 24, 26, (28) (29) (30) (31) (32) (33) (34) . Regarding the delivery, severe vaginal laceration was positively correlated with SI risk, while planned cesarean delivery was negatively associated (21) . Furthermore, experiencing an intimate partner violence, including emotional abuse, physical, and/or sexual violence, seems to be more likely associated with suicidal thoughts during pregnancy and after childbirth (29, (35) (36) (37) . A cross-sectional study evaluating a sample of pregnant teenagers found a significant association of suicidality with the 18-to 19-year-old subgroup, low education, prior abortion, physical abuse within the last 12 months, and current psychiatric disorders (38) . Women who did not desire or had mixed feelings about being pregnant experienced a higher risk of SI (9) . A case-control study comparing 520 women who were hospitalized for a postpartum suicide attempt with 2,204 control women who were not hospitalized for a postpartum suicide attempt concluded that maternal complications (i.e., labor, delivery complications, cesarean delivery, etc.) and adverse infant outcomes (i.e., preterm delivery, low birth weight, congenital malformations, etc.) were not associated with a hospitalization for a suicide attempt within 1 year after delivery (27) . A cross-sectional analyses carried out on 234 pregnant women enrolled in a prospective cohort study in Brazil reported a higher likelihood of suicide risk among women with higher arachidonic acid and adrenic acid levels (39) . Women who have had a postpartum psychiatric admission have a 70 times greater risk of suicide in their first postpartum year (40, 41) .
All risk factors are summarized in Table 1 .
Clinical Correlates
Women who reported antenatal SI were more likely to experience comorbid antenatal MMD and antenatal panic disorder (24) . In particular, preexisting and/or current psychiatric diagnoses represent strong risk factors, being MDD, comorbid anxiety disorders, sleep disturbances, or a substance and/or alcohol use disorder the most frequently identified (9, 19, 21, 24, 25, (28) (29) (30) (31) (32) (33) (34) . A positive correlation with antenatal depression, lifetime bipolar disorder, and any current anxiety disorder as well as Beck Depression Inventory (BDI) scores ≥15 and EPDS scores ≥11 has been reported (42) . Furthermore, poor subjective sleep quality was associated with increased odds of SI as well (43) . Women with a dysphoric-dysregulated temperament are more likely to be at risk of suicide after delivering (44) . Generally, an abrupt discontinuation of psychotropic medications during pregnancy has been linked to a higher risk of maternal suicidality (45) . A history of a previous suicide attempts represents a strong risk for perinatal suicidality (46).
DiSCUSSiOn
Although the incidence of suicide among women who have given birth during the past 12 months is lower than that of women who have not given birth, suicide still remains one of the most common leading causes of maternal death during the 1 year following delivery (22, 40, 47) . Perinatal suicide occurs mainly through more violent methods compared to suicide in non-pregnant women (11) and at a higher rate among women with a previous or current mental illness (11, 16) .
Despite very limited and contrasting studies, SI and suicides appear to be more likely to occur during pregnancy rather than postpartum (25) . However, the most important cognitive risk factor to consider in determining a risk of making a suicide attempt or dying by suicide is SI. SI predicts later suicidal behavior (including suicide and suicidal attempt) (48) .
Therefore, a preventive and careful assessment, screening, and identification for SI should be included during the perinatal period ( Table 2) . However, a specific screening for suicide and SI is almost rare, mainly due to time constraints in prenatal care clinics, the lack of proper screening tools, and the missing collaboration between gynecologists/pediatricians and Mental Health's professionals (24) . In fact, SI is usually assessed along with depression screening rather than with specifically designed tools (44, (49) (50) (51) , such as the Scale for Suicide Ideation (SSRI), the Columbia-Suicide Severity Rating Scale (C-SSRS), and the Suicide Probability Scale (SPS) (2) . Among the most widely used antepartum depression screening instruments, the Patient Health Questionnaire-9 (PHQ-9) (52) and the EPDS (51) represent easy tools that may be helpful both in primary care and community maternity services to screen perinatal depressive and anxiety disorders as well as SI (53, 54) . PHQ-9 is a 9-item, depression screening scale (52) . Item 9 ("thoughts that you would be better off dead, or of hurting yourself") of the PHQ-9, which assesses SI, has been correlated with item 10 of the EPDS (55) . Subjects who answered "several days," "more than half the days," or "nearly every day" at item 9 were evaluated at risk of SI. While the EPDS (51), a 10-item self-report questionnaire, is usually administered to screen for postnatal depression. SI was defined as an answer of "sometimes" or "yes, quite often" to question 10 of the EPDS "The thought of harming myself has occurred to me. "
Further assessment tools may comprise the BDI at item 9 (50) and the Hamilton Rating Scale for Depression (HRSD) at item 3 (49, 56) . The BDI is a 21-item self-rated depression scale widely used to screen for depression. The HRSD is a clinician-rated scale. Girardi et al. (44) included the Suicidal History Self-rating Screening Scale in their perinatal assessment of women at risk of suicide.
Furthermore, women who are depressed and/or psychotic for suicide should be assessed for suicide as well. In presence of a SI or suicidal thought, clinicians should promptly developing a safety plan and referring to a specific psychiatric assessment as well as follow up the patient. In some case, hospitalization must be required as well. Urgency of referral depends on several factors including: whether SI is accompanied by a plan, whether there has been a history of suicide attempts, whether symptoms of a psychotic disorder are present. A risk assessment is helpful for identifying mothers at low-risk (SI or thought present, with a plan), medium-risk (SI with a plan or history of suicide attempt, without an immediate intent), or at high-risk (SI with an immediate intent). Warning signs of the risk of imminent suicide may include "feeling trapped, " "worthless, hopelessness, talking about death, writing a will, hoarding medication, " etc.
Suicide ideation is more likely associated with unplanned pregnancies, current mood and/or comorbid anxiety disorders, previous SI and/or suicidal attempt, and younger maternal age (9, 19, 21, 24, 26, (28) (29) (30) (31) (32) (33) (34) .
Generally, screening during the perinatal period (particularly during pregnancy) represents an essential clinical tool for identifying women at higher risk of perinatal suicidality. Longterm identification and support of women at particular risk of maternal death due to suicide in the first year following birth may help lower the incidence of late maternal deaths. Overall, it should be proposed to clinicians, particularly gynecologists and primary care physicians, to ask to all pregnant women about their personal mental health history and family history. Women with a previous history of mental disorder (particularly, bipolar and MDDs as well as psychoses) should be offered a mental health assessment antenatally and managed by a psychiatrist. In addition, a regular interview on lifetime SI should be performed. Furthermore, mothers should be regularly monitored and supported for at least 12 months following delivery.
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